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(57) ABSTRACT

In various embodiments, methods and systems for game
development based on an integrated game development
cloud computing platform are provided. Development com-
ponents that facilitate game development using an integrated
game-cloud component are imitiated. An iput 1s received to
perform a game development task. The game development
task 1s associated with one or more games. The game
development task 1s executed using the integrated game-
cloud component. The mtegrated game-cloud component
comprises a game-development-platiorm development com-
ponent and a cloud-computing-platform development com-
ponent combined 1nto an integrated development component
supported on the integrated game development cloud com-
puting platform. The game development task can be asso-
ciated with a first game-platform and a second game-
platform of a selected game. The game-platform functions
with a cross-platform support component having an inte-
grated core module and an integrated game-platiorm mod-
ule.

20 Claims, 11 Drawing Sheets
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INTEGRATED GAME DEVELOPMENT
CLOUD COMPUTING PLATFORM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 61/868,048, filed Aug. 20, 2013, entitled

“INTEGRATED GAME DEVELOPMENT CLOUD COM-
PUTING PLATFORM,” which 1s incorporated herein by

reference in 1ts entirety.

BACKGROUND

Game development publishers develop different types of
games for a variety of gaming consoles and systems. Games
are developed using game development platiorms that can
also facilitate the deployment of games. Game development
platforms can be accessed through a dedicated game devel-
opment inirastructure including as a cloud-based service on
cloud computing platiorms. In particular, cloud-based game
services are implemented as separate programming models,
Software Development Kits (SDKs), tools, graphical user
interfaces, and billing models on cloud computing plat-
forms. In this regard, conventional techniques for providing
cloud-based game development platforms are not eflective
in facilitating an integrated game development cloud com-
puting platform because conventional techmiques fail to
provide comprehensive support for game development such
as game deployment and game management.

SUMMARY

This summary 1s provided to itroduce a selection of
concepts 1 a sumplified form that are further described
below 1n the detailed description. This summary 1s not
intended to i1dentily key features or essential features of the
claimed subject matter, nor 1s it intended to be used in
1solation as an aid in determining the scope of the claimed
subject matter.

Embodiments of the present invention provide a method
for game development based on an integrated game devel-
opment cloud computing platform. Development compo-
nents that facilitate game development using an integrated
game-cloud component are imtiated. An mput 1s received to
perform a game development task. The game development
task 1s associated with one or more games. The game
development task 1s executed using the integrated game-
cloud component. The integrated game-cloud component
comprises a game-development-platiorm development com-
ponent and a cloud-computing-platiorm development com-
ponent combined into an integrated development component
supported on the integrated game development cloud com-
puting platform at least 1n part as a combined set of related
functions. The game development task can be associated
with a first game-platform and a second game-platiorm of a
selected game. The game-platform functions with a cross-
platform support component having an itegrated core mod-
ule and an ntegrated game-platform module.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s described 1n detail below with
reference to the attached drawing figures, wherein:

FIG. 1 1s a block diagram of an exemplary computing
environment suitable for use 1n implementing embodiments
of the present invention;
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FIG. 2 1s a block diagram of an exemplary integrated
game development cloud computing platform in which

embodiments of the mvention may be employed;

FIG. 3 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, 1n accordance with
embodiments of the present invention;

FIG. 4 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, in accordance with
embodiments of the present invention;

FIG. 5 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, 1n accordance with
embodiments of the present invention;

FIG. 6 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, 1n accordance with
embodiments of the present invention;

FIG. 7 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, in accordance with
embodiments of the present invention;

FIG. 8 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, 1n accordance with
embodiments of the present invention;

FIG. 9 1s a schematic diagram showing a graphical user
interface for game development based on an integrated game
development cloud computing platform, 1n accordance with
embodiments of the present invention;

FIG. 10 1s a flow diagram showing a method for game
development based on an integrated game development
cloud computing platform, 1n accordance with embodiments
of the present invention; and

FIG. 11 1s a flow diagram showing a method for game
development based on an integrated game development
cloud computing platform, 1n accordance with embodiments
of the present invention.

DETAILED DESCRIPTION

The subject matter of embodiments of the invention 1s
described with specificity herein to meet statutory require-
ments. However, the description itself 1s not intended to
limit the scope of this patent. Rather, the inventors have
contemplated that the claimed subject matter might also be
embodied 1n other ways, to include different steps or com-
binations of steps similar to the ones described in this
document, in conjunction with other present or future tech-
nologies. Moreover, although the terms “step” and/or
“block™ may be used herein to connote diflerent elements of
methods employed, the terms should not be interpreted as
implying any particular order among or between various
steps herein disclosed unless and except when the order of
individual steps 1s explicitly described.

For purposes of this disclosure, the word “including’ has
the same broad meaning as the word “comprising.” In
addition, words such as “a” and “an,” unless otherwise
indicated to the contrary, include the plural as well as the
singular. Thus, for example, the requirement of “a feature”
1s satisfied where one or more features are present. Also, the
term “‘or” includes the conjunctive, the disjunctive and both
(a or b thus includes either a or b, as well as a and b).

For purposes of a detailed discussion below, embodiments
of the present mvention are described with reference to a

game development platform; however the integration of a
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game development platform 1s merely exemplary and 1t 1s
contemplated that the techniques described may be extended
to other implementation contexts that integrate other appli-
cation development platforms 1nto a cloud computing plat-
form.

A game (e.g., video game) developer 1s a soltware devel-
oper who specializes 1n game development—the process and
related disciplines of creating games. A developer may
specialize 1 a certain game consoles (e.g., MICROSOFT
XBOX, NINTENDO WII, SONY PLAYSTATION) or may
develop for a number of systems (including client comput-
ing devices). A developer may work independently or with

a game publisher. A game developer or game publisher (e.g.,
MICROSOFT, ELECTRONIC ARTS (EA)) each can

develop games using game development platforms. A game
development platform may generally refer to the hardware
architecture and/or software architecture that support com-
puter programming (1.e., writing and maintaining of source
code) for game development. A game development platiorm
may be, among other types, a desktop-based, web-based,
cloud-based game development platiorm.

The platform includes hardware architecture and a soft-
ware framework, where the combination can allow the
games to be developed, deployed, and managed. The hard-
ware architecture refers to identification of physical com-
ponents and interrelationships and the software framework
refers to an abstraction i which software providing generic
functionality can be selectively changed by additional user-
written code. In particular, a software framework (e.g.,
development components that generally refer to support
programs, programming models, SDKs, compilers, code
libraries, tool sets, graphical interfaces, and application
programming interfaces (APIs)) can bring together diflerent
components to enable game development. In this regard, for
example, an independent developer may use a desktop-
based game development platform and a game publisher
may have a dedicated game development platform infra-
structure. Game platforms as a service may also be available
tor the development, hosting, deployment, and management
ol game services using a distributed system having a cloud
computing platform.

Typically, a cloud computing platiorm acts to store data or
run service applications 1n a distributed manner. A distrib-
uted system cloud computing platform may span across
wide geographic locations, including countries and conti-
nents. The cloud computing platform can be a public cloud
that provides different types of services including compute
services (e.g., virtual machines, web sites, cloud services,
and mobile services), data services (e.g., storage, SQL
databases, SQL reporting, tables, backup, and recovery),
networking services (e.g., virtual network, traflic manager,
data transfer) and application services (e.g., media services,
service bus, notification hubs, and multi-factor authentica-
tion). For example, the cloud computing platiorm provides
for running service applications and storing data on
machines 1n an internet-accessible datacenter. In particular,
a cloud-based game development platform may implement
development components for a game for developing, host-
ing, and deploying games services. In embodiments, cloud-
based service may be provided based on service level
agreements, 1.e., the service-application components (e.g.,
tenant infrastructure) of a service application maintained
based on agreements with the tenant. A tenant may have
contractual agreements with a host for one or more service-
applications and service level agreements and policies for
supporting the tenant infrastructure.
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The service-application components (e.g., tenant inira-
structure or tenancy) of the cloud computing platform may
include nodes (e.g., computing devices, processing units, or
blades 1n a server rack) that are allocated to run one or more
portions of a tenant’s service applications. When more than
one separate service applications are being supported by the
nodes, the nodes may be partitioned 1nto virtual machines or
physical machines that concurrently run the separate service
applications, respectively, 1n individualized computing envi-
ronments that support the resources and/or operating system
specific to each service application. Further, each service
application may be divided into functional portions such that
cach functional portion 1s able to run on a separate virtual
machine. Generally, “roles™ provide a template description
of the functional portion of the service application. Roles are
described by indicating the computer code implementing the
role, the conditions within the hosting environment that are
needed by the role, configuration settings to be applied to the
role, and the role’s set of endpoints for communication with
other roles, elements, etc. In one instance, the role’s con-
figuration settings may include collective settings, which are
shared by all instances of the role, or individual settings that
are particular to each instance of the role.

In embodiments, a service model 1s employed to deter-
mine which attributes, or a set of attributes, are to be
conveyed from the instances of the roles of the service
application. As utilized herein, the phrase “service model” 1s
not meant to be limiting and generally refers to any com-
munication that includes information pertaining to establish-
ing and managing instances of a service application within
a datacenter. Generally, the service model 1s an interface
blueprint that provides mnstructions for managing component
programs of the service application. The service model acts
to guide a cloud computing platform in coordinating activi-
ties between the deployed service applications and service-
application components upon deployment to distributed
locations throughout the distributed system. The service
model icludes a description of which roles of the service
application are to be established, or how the instances of
cach of the roles are to be installed and activated within the
data center. That 1s, the service model serves as an articu-
lation of which roles may be running for the service appli-
cation and conditions for where istances of the roles may
be installed through a cloud computing platform. The imple-
mentation ol a service application for a tenant (e.g., cus-
tomer or company) may be a model environment or a
customized environment configured as a service model of
the cloud computing platform that includes one or more
roles, typically runnming multiple istances of each role,
using load balancing across the instances of roles.

The cloud computing platform components (e.g., a fabric
controller) are further responsible for various duties sur-
rounding the monitoring, maintenance, and management of
the health of computer resources, network gear, serial
devices, and power units that support the underlying func-
tionality of the fabric. Various differing types of cloud
configurations may be implemented with embodiments of
the present invention, thus 1t should be understood and
appreciated by those of ordinary skill 1n the art that suitable
structures of cloud computing platform may be used, and
that embodiments of the present invention are not limited to
those described herein.

The conventional techniques for providing game devel-
opment platforms are not eflective or eflicient 1n facilitating
an integrated game development cloud computing platiorm.
For example, a game publisher utilizing cloud-based ser-
vices for lobby rendezvous services, high score services, or
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even deployment of cloud-based games would utilize a first
set of SDKs and control interfaces and the same game
publisher would use a second set of SDKs and control
interface for compute, data, application, and network ser-
vices. Conventional techniques also lack support for cross-
plattorm titles which could use the same programming
model 1n supporting different game-platforms. Moreover, a
singular business model 1s unavailable to pay a uniform rate
tor cloud-based services for diflerent console manufacturers.
At a basic level today, a game development platform as a
cloud-based implementation 1s merely another service-ap-
plication that receives resources and support through a cloud
computing platform without integrating the development
components of the game development platform with the
hosting infrastructure of the cloud computing platform. An
integrated game development cloud computing platiorm
provides comprehensive support for game development,
including deployment and management, using integrated
features and functions (e.g., services) from the game devel-
opment platform and the cloud computing platform, plus a
resulting business model framework by which to pay for
cloud services consumed.

Generally, embodiments of the present invention provide
simple and eflicient integrated game development cloud
computing platform system, and methods for developing
games using the integrated game development cloud com-
puting platform. In particular, development components that
are defined herein to broadly refer to the programming
models, SDKs, APIs, tools, libraries, graphical user inter-
faces, and service and billing models, for an integrated game
development cloud computing platform are generated from
integrating development components from the development
components of game development platforms into the devel-
opment components of the cloud computing platform. It 1s
contemplated that the existing development components of
a public cloud computing platform are extended such that
the development components support game-cloud services.
In addition, the business model that determines costs may be
uniform market-competitive rates for execution and opera-
tion of a tenant infrastructure, including compute services,
data services, application services, and network services.
The integrated game development cloud computing plat-
form may further include a developer portal that provides a
graphical user interface (GUI) for a developer to develop,
deploy and manage game titles within datacenters of the
cloud computing platform. In embodiments, the integrated
game development cloud computing platform may provide
an integrated authentication and authorization model where
a game publisher can utilize existing on-premise 1dentity
stores (e.g., MICROSOFT ACTIVE DIRECTORY) to
access and control the tenant infrastructure in the cloud
computing platform for properly authorized employees of
the game company itself. It 1s contemplated that techniques
described herein can be used 1n integrating other types of
applications for software development, as such, the use of
“ogame development™ 1s not meant to be limiting.

Accordingly, 1n a first aspect of the present invention, a
method for game development based on an integrated game
development cloud computing platform 1s provided. The
method comprises mitiating development components that
tacilitate game development using an integrated game-cloud
component. The method also 1includes receiving an 1nput to
perform a game development task. The game development
task 1s associated with one or more games. The method
turther includes executing the game development task using
the integrated game-cloud component. The integrated game-
cloud component comprises a game-development-platform
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development component and a cloud-computing-platiorm
development component combined into an integrated devel-
opment component supported on the integrated game devel-
opment cloud computing platform at least 1n part as a
combined set of related functions.

In a second aspect of the present mvention, a system
having an imtegrated application development cloud com-
puting platform i1s provided. The system includes an inter-
face component configured for: initiating development com-
ponents that facilitate application development; and
receiving an mput to perform an application development
task. The application development task 1s associated with
one or more applications. The system further includes an
integrated application-cloud component configured ifor:
executing the application development task, the integrated
application-cloud component comprises an application-de-
velopment-platform development component and a cloud-
computing platform development component combined into
an 1ntegrated development component supported on the
integrated application development cloud computing plat-
form at least 1n part as a combined set of related functions.
The system also 1ncludes a monitoring component config-
ured for: monitoring one or more application-cloud inte-
grated services. At least one of the one or more application-
cloud integrated services 1s configured for monitoring based
on an ntegrated application-cloud package. The system
turther 1includes a business component configured for: cal-
culating an integrated application-cloud usage charge. The
integrated application-cloud usage charge comprises a com-
bined charge for usage of the one or more application-cloud
SErvices.

In a third aspect of the present invention, one or more
computer-readable media storing computer-useable mstruc-
tions that, when used by one or more computing devices,
cause the one or more computing devices to perform a
method for game development based on an integrated game
development cloud computing platform 1s provided. The
method includes imitiating development components that
facilitate game development of two or more games using an
integrated game-cloud component. A game from the two or
more games 1s configured for two or more game-platiforms.
The method further includes receiving an 1nput to perform a
game development task; the game development task 1is
associated with a first game-platform or a second game-
plattorm for the game. The first game-platform and the
second game-platform are associated with a cross-platiorm
support component having an itegrated core module and an
integrated game-platform module. The method also includes
executing the game development tasking using the inte-
grated game-cloud component. The integrated game-cloud
component includes a game-development-platform devel-
opment component and a cloud-computing-platiform devel-
opment component combined mto an integrated develop-
ment component that functions with the integrated core
module and an integrated game-platform module.

Having briefly described an overview of embodiments of
the present invention, an exemplary operating environment
in which embodiments of the present invention may be
implemented 1s described below in order to provide a
general context for various aspects of the present invention.
Referring initially to FIG. 1 1n particular, an exemplary
operating environment for implementing embodiments of
the present invention 1s shown and designated generally as
computing device 100. Computing device 100 1s but one
example of a suitable computing environment and 1s not
intended to suggest any limitation as to the scope of use or
functionality of the invention. Neither should the computing
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device 100 be interpreted as having any dependency or
requirement relating to any one or combination of compo-
nents 1llustrated.

The invention may be described 1n the general context of
computer code or machine-useable 1nstructions, including
computer-executable mnstructions such as program modules,
being executed by a computer or other machine, such as a
personal data assistant or other handheld device. Generally,
program modules including routines, programs, objects,
components, data structures, etc., refer to code that perform
particular tasks or implement particular abstract data types.
The mvention may be practiced mn a variety of system
configurations, including hand-held devices, consumer elec-
tronics, general-purpose computers, more specialty comput-
ing devices, etc. The invention may also be practiced 1n
distributed computing environments where tasks are per-
formed by remote-processing devices that are linked through
a communications network.

With reference to FIG. 1, computing device 100 includes
a bus 110 that directly or indirectly couples the following
devices: memory 112, one or more processors 114, one or
more presentation components 116, iput/output ports 118,
input/output components 120, and an illustrative power
supply 122. Bus 110 represents what may be one or more
busses (such as an address bus, data bus, or combination
thereot). Although the various blocks of FIG. 1 are shown
with lines for the sake of clanty, i reality, delineating
various components 1s not so clear, and metaphorically, the
lines would more accurately be grey and fuzzy. For example,
one may consider a presentation component such as a
display device to be an I/O component. Also, processors
have memory. We recognmize that such is the nature of the art,
and reiterate that the diagram of FIG. 1 1s merely illustrative
of an exemplary computing device that can be used 1n
connection with one or more embodiments of the present
invention. Distinction 1s not made between such categories
as “workstation,” “server,” “laptop,” “hand-held device,”
etc., as all are contemplated within the scope of FIG. 1 and
reference to “computing device.”

Computing device 100 typically includes a variety of
computer-readable media. Computer-readable media can be
any available media that can be accessed by computing
device 100 and includes both volatile and nonvolatile media,
removable and non-removable media. By way of example,
and not limitation, computer-readable media may comprise
computer storage media and communication media.

Computer storage media include volatile and nonvolatile,
removable and non-removable media implemented in any
method or technology for storage of information such as
computer-readable instructions, data structures, program
modules or other data. Computer storage media includes, but
1s not limited to, RAM, ROM, EEPROM, flash memory or
other memory technology, CD-ROM, digital versatile disks
(DVD) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used to
store the desired mformation and which can be accessed by
computing device 100. Computer storage media excludes
signals per se.

Communication media typically embodies computer-
readable instructions, data structures, program modules or
other data in a modulated data signal such as a carrier wave
or other transport mechanism and includes any information
delivery media. The term “modulated data signal” means a
signal that has one or more of its characteristics set or
changed in such a manner as to encode information 1n the
signal. By way of example, and not limitation, communi-
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cation media includes wired media such as a wired network
or direct-wired connection, and wireless media such as
acoustic, RF, infrared and other wireless media. Combina-
tions of any of the above should also be included within the
scope of computer-readable media.

Memory 112 includes computer storage media 1n the form
of volatile and/or nonvolatile memory. The memory may be
removable, non-removable, or a combination thereof. Exem-
plary hardware devices include solid-state memory, hard
drives, optical-disc drives, etc. Computing device 100
includes one or more processors that read data from various
entities such as memory 112 or I/O components 120. Pre-
sentation component(s) 116 present data indications to a user
or other device. Exemplary presentation components include
a display device, speaker, printing component, vibrating
component, etc.

I/0 ports 118 allow computing device 100 to be logically
coupled to other devices including I/O components 120,
some of which may be built n. Illustrative components
include a microphone, joystick, game pad, satellite dish,
scanner, printer, wireless device, efc.

With additional reference to FIG. 2, a block diagram
depicting an exemplary cloud computing distributed system
200 suitable for use in embodiments of the invention 1s
described. Generally, the cloud computing distributed sys-
tem 200 1llustrates an environment for game development
based on an 1ntegrated game development cloud computing
plattorm. Embodiments of the present imnvention also pro-
vide a system having an integrated game development cloud
computing platform that provides comprehensive support
for game development, including deployment and manage-
ment, using an integrated development component having
functions and features from both a game development
plattorm and a cloud computing platform. Among other
components not shown, the cloud computing distributed
system 200 generally includes an integrated game develop-
ment cloud computing platform 202 that includes an inter-
face component 204, an integrated game-cloud component
206, a momtoring component 208, a business component
210, an authentication component 212, a cross-platiorm
support component 214 having an integrated core module
216 and an integrated game-platform module 218, a devel-
oper console 220, a first game platform 222, a second game
plattorm 224, and a network 226. The network 226 may
include, without limitation, one or more local area networks
(LANSs) and/or wide area networks (WANs). Such network-
ing environments are commonplace 1 offices, enterprise-
wide computer networks, intranets and the Internet. Accord-
ingly, the network 226 1s not further described herein. The
developer console 220 may include any type of computing
device, such as the computing device 100 described with
reference to FIG. 1, for example. By way of example only,
developer console may be a desktop personal computer, a
laptop computer, a cellular telephone, a PDA, or any other
client computing device. The developer console 220 can
provide access to a developer portal for communicating with
the integrated game development cloud computing platform
202. It should be noted, however, that the systems and
method described herein are not limited to implementation
on the exemplary developer console, but may be imple-
mented on any of a variety of diflerent types of developer
consoles within the scope of hereof.

In some embodiments, one or more of the illustrated
components/modules may be implemented as stand-alone
applications. Any number of developer consoles, integrated
game development cloud computing platforms, and games,
may be employed 1n the computing system 200 within the
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scope of embodiments of the present invention. Each may
comprise a single device/interface or multiple devices/inter-
faces cooperating 1n a distributed environment. For instance,
the integrated game development cloud computing platform
202 may comprise multiple devices and/or modules
arranged 1n a distributed environment that collectively pro-
vide the functionality of the integrated game development
cloud computing platform 202 described herein.

As used herein, the phrase “game development™ 1s not
meant to be limiting, but may encompass a number of
different types of applications that can be integrated into a
cloud computing platform. Additionally, other components/
modules not shown also may be included within the inte-
grated game development cloud computing platform 202. It
should be understood that this and other arrangements
described herein are set forth only as examples. Other
arrangements and elements (e.g., machines, interfaces, func-
tions, orders, and groupings of functions, etc.) can be used
in addition to or instead of those shown, and some elements
may be omitted all together. Further, many of the elements
described herein are functional entities that may be imple-
mented as discrete or distributed components or 1n conjunc-
tion with other components, and 1n any suitable combination
and location. Various functions described herein as being
performed by one or more entities may be carried out by
hardware, firmware, and/or software. For instance, various
functions may be carried out by a processor executing
instructions stored 1 memory.

With reference to FIG. 2, the integrated game develop-
ment cloud computing platform 202 (hereinafter “integrated
platform™) 1s responsible for providing comprehensive func-
tions of both a game development platform and a cloud
computing platform in an integrated manner to game devel-
opers. The integrated platform 202 can be a public cloud.
The mtegrated platform supports game management tasks
that facilitate the development, deployment and manage-
ments of game-cloud services. Game management generally
refers to tasks performed in delivery game functionality. For
example, a game management task can mclude game devel-
opment 1.e., authoring, moditying, compiling, deploying,
debugging, monitoring games and billing for consumed
cloud services. Further, game management tasks can also
include integrated platform 202 initiating development com-
ponents for cloud computing platform services e.g., allocat-
ing virtual machines within a datacenter for use by a
game-cloud service. The integrated game development
cloud computing platform 202 may include a data center
configured to host and support operation of endpoints a
particular game-cloud service. The phrase “application” or
“service” as used herein broadly refers to any software, or
portions of software, that runs on top of, or accesses storage
locations within, the datacenter. In one embodiment, one or
more of the endpoints may represent the portions of soft-
ware, component programs, or instances of roles that par-
ticipate 1n the service application. In this regard, the inte-
grated platform 202 provides the infrastructure for executing
integrated features and functions of game development and
cloud computing.

The 1nterface component 204 1n the integrated platform
202 1s responsible for generating interfaces for performing
game management tasks that combine game development
and cloud computing services. In particular, user interface
generally refers to the space where human and machine
interaction occurs (e.g., graphical user interfaces, voice
interfaces, gesture 1terfaces) to provide eflective operation
and control of the machine and feedback from the machines.
The interfaces may be generated for display on a developer
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console (e.g., developer console 220) for a developer access-
ing the integrated platform 202 through a developer portal.
The interfaces may also be generated for display on a game
platform (e.g., first game-platform 222 and second game-
platform 224) that 1s used to access a game-cloud service.
GUI elements can represent game-cloud service features that
facilitate performing game management tasks. For example,
a graphical element can be generated to facilitate creating a
new ntegrated game-cloud service. The integrated game-
cloud service can then be created upon selection of a portion
of the GUI that in turn calls an integrated game-cloud
component (e.g., integrated game-cloud component 206).
The mterface component can further be responsible for
initiating application interface development components
that specity how software components should interact with
cach other. The applications interfaces can be used to ease
the work of programming GUI interface components. It 1s
contemplated that the interface component 204 may function
in part in generating and initiating development components
that include an API library for the integrated game-cloud
component; the API library can include specifications for
routines, data structures, object classes, and variables from
a combination of a game development platform and a cloud
computing platform.

The integrated game-cloud component 206 1s generally
responsible for executing game management tasks. In par-
ticular, the mtegrated game-cloud component 206 includes a
game-development-platiorm development component and a
cloud-computing-platform development component com-
bined 1nto an mtegrated development component supported
on the integrated platform 202. At a basic level, a game
development platform and a cloud computing platform may
cach have separate development components; however, the
integrated game-cloud component 1includes these develop-
ment components providing their utility 1n a cohesive unait.
In this regard, the integrated platform 202 reduces configu-
ration necessary to piece together multiple development
utilities and also increases developer productivity 1n man-
aging games. In this regard, game development service and
a cloud computing service may further be simultaneously
instantiated instead of separately without adequate consid-
eration for interrelationship between functions and features
of the services. For example, a conventional game service
may be a matchmaking game service. In multiplayer games,
matchmaking 1s the process of connecting players together
for online play sessions. As implemented with embodiments
of the present invention, a matchmaking game-cloud service
may be a service model that instantiates both the game and
cloud service features for matchmaking. It 1s contemplated
the mstantiation process can utilize the same development
components. The service model may include attributes, or a
set of attributes, to be conveyed from the instances of the
roles of the service application. The instantiated game-cloud
service may further support game-cloud packages that pro-
vide for configuring and managing aspects of the game. For
example, configurations and parameters for a matchmaking
service may be associated with parties (1.e., groups of
players who are treated as a single entity), lobbies (1.e., menu
screen for setting up game sessions, examine results, change
settings), ranking, contacts, etc. In this regard, the game-
cloud service may be created with the simultaneous consid-
erations for game configurations and cloud computing infra-
structure. In addition, the mtegrated game cloud component
may communicate with the interface component 204 to
generate a second GUI interface. The second interface may
be configured to recerve additional configuration settings for
the game management tasks.




US 10,722,789 B2

11

With continued reference to FIG. 2, a monitoring com-
ponent 208 provides for monitoring and managing perior-
mance and availability of game-cloud services. The moni-
toring component 208 1s configured to detect performance
problems and also diagnose performance problems. The
monitoring component 208 may reference service level
agreements to maintain performance and availability at an
expected level of service. The monitoring component 208
may also define performance baselines based on historical
analysis of the integrated platform 202. The monitoring
component can quantily features of performance and avail-
ability such that the interface component 204 generates a
GUI for communicating monitored data. The monitoring
component 28 may track bandwidth or computation
resources used by a game (e.g., virtual hard drives, network,
virtual machines, and volumes of transactions). The moni-
toring component may also track latency or responsiveness
to user actions (e.g., active sessions, wait times and virtual
machine spin ups and spin downs). In this regard, the a game
developer may through the developer console 220 monitor
metrics that are exposed on a GUI dashboard display that
exposes dynamic opening and closing of sessions of a game
running on the cloud. Any variations and combinations of
monitoring capabilities for the integrated platform 202 are
contemplated with embodiments of the present invention.

A business component 210 of the integrated platform 202
1s generally responsible for handling a charge model for
usage ol resources in the integrated platform 202. The
charge model may be provided uniformly for a plurality of
different types of applications (e.g., games, business appli-
cations, and web applications). In particular, a tenant having
a game supported by different console manufacturers can
pay a uniform rate for game-cloud services for diflerent
console manufacturers. The charge model may be associated
with usage of compute, data, application, and network
services. For example, the charge model may charge based
on the number of roles and amount of time a game 1is
deployed or for ingress and egress data transier. Any varia-
tions and combinations of usages to charge amounts are
contemplated with embodiments of the present invention.

An authentication component 212 of the integrated plat-
form 202 1s generally responsible for implementing an
authentication and authorization model. The authentication
component 212 may utilize an existing on-premise identity
store to access and control game-cloud services. In particu-
lar, an integrated role-based access control model may be
implemented in which only named game company individu-
als can gain access to specific game resources running in the
cloud. Any vanations and combinations of identity models
are contemplated with embodiments of the present inven-
tion.

With continued reference to FIG. 2, a cross-platform
support component 214 having an integrated core module
216 and an integrated game-platiorm module 218. The
cross-platiorm support component 214 works with hardware
and software used to run games on different platforms (e.g.,
a first game platform 222 and a second game platform 224).
A cross-platform game may refer to a game release on a
range ol video game consoles or game-platforms. In this
regard, the cross-platform support component 214 specifi-
cally functions to accommodate cross-platform games. The
cross-platform support component 214 provides a way to
cloud compute aspects of a game consistently. For example,
a game developer may have a first portion of the game code
run unmodified on multiple platforms and a second portion
of game code that 1s specific to a game-platform. As such,
the processing of the first portion of game code 1s computed
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consistently on the integrated platform 202. Support for this
functionality may be based on an integrated core module and
an 1mtegrated game-platform module. In embodiments the
modules function similar to the integrated game-cloud com-
ponent in that the game-cloud services with the cross-
platform functionality are instantiated with integrated devel-
opment components of the game and cloud. Further, the
module may each include a library code 1.e., behaviors that
can be mvoked. A game can invoke a particular library
behavior where the library code 1s organized such that 1t can
be used by multiple games that have no connection to each
other. In particular, a plurality of games may utilize the
integrated core module 216 for performing functions com-
mon to all games; however, platform-specific games may
use an integrated game-platform module for performing
functions associated with a particular platform. Any varia-
tions and combinations of cross-platform functionality as
described herein are contemplated with embodiments of the
present 1nvention.

With reference to FIGS. 3-9, exemplary illustrations of
the GUI of the mtegrated game development cloud comput-
ing platform are shown. The GUI can include graphical
representations of the game-cloud services provided through
the integrated platform 202. In particular can game-cloud
services mnclude compute, data, application, and network
services 1mplemented as integrated game-cloud service
through the interface. Resources 320 currently in use and
associated attributes and configuration may further be dis-
played. The GUI may include attributes (e.g., name 3350) that
help i1dentify the particular resource and the associated
attributes. From the GUI, selection of particular graphical
clements (e.g., game-cloud service 330 and custom create
340) can 1mtiate, using an integrated game-cloud compo-
nent, the execution of a game management task (e.g.,
creating a service model game-cloud service or custom
created game-cloud service).

With reference to FIG. 4, a new integrated game-cloud
service GUI 410 may be generated based on the selection of
a graphical element to create a new game-cloud service. The
a new integrated game-cloud service GUI 410 may facilitate
executing the game management task 420 based on con-
figuration attributes entered in available fields (e.g., name
430). Upon completing configuration attributes an integrated
game-cloud service GUI 510 may be generated. The inte-
grated game-cloud service GUI 510 may display a plurality
of game-cloud services including game 520 and an associ-
ated status of the game-cloud service 530. The integrated
game-cloud service GUI 510 may further include additional
game management tasks 340 that can be performed on the
game-cloud services displayed.

FIG. 6 illustrates a game GUI 610 that provides for
performing game management tasks associated with the
game 620. Additional graphical elements may be generated
that are associated with specific attributes of the game. For
example, selecting packages 630 can navigate to an interface
having the packages associated with the game 620. In
addition, the interface includes graphical elements for sev-
cral more game management tasks, including upload a
package 640 that allows a developer to add or change a game
deployment package to the game-cloud service. FIG. 7
includes a new integrated game-cloud deployment package
GUI 710 that may be generated based on the selection of a
graphical element to upload a package. The new integrated
game-cloud deployment package GUI 710 can facilitate
executing the game management task 720 based on con-
figuration attributes selected from available fields (e.g.,
integrated game-cloud service package 730). FIG. 8 includes
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the new 1integrated game-cloud deployment package GUI
810 that can further provide additional fields for configura-
tion of attributes of the deployment package. For example,
name 820, maximum number of players count per session
830, and virtual machine size 840.

With reference to FI1G. 9, an exemplary monitoring dash-
board GUI 910 1s displayed. For a selected game 920, the
monitoring dashboard GUI 910 graphically represents moni-
toring and managing performance and availability of game-
cloud services. Although not shown, the monitoring dash-
board GUI 910 may further include graphical elements that
detect performance problems and also diagnose perfor-
mance problems. The monitoring dashboard GUI 910
includes tracking graphical elements 930 for tracking band-
width or computation resources used by a game (e.g., virtual
hard drives, network, virtual machines, and volumes of
transactions) and latency or responsiveness to user actions
(e.g., active sessions, wait times and virtual machine spin
ups and spin downs). In this regard, the a game developer
may through a developer console monitor metrics that are
exposed on the monitoring dashboard GUI 910, for example,
dynamic opening and closing of sessions of a game running
on the cloud.

Turning now to FIG. 10, a flow diagram 1s provided that
illustrates a method 1000 for game development based on an
integrated game development computing platform. At block
1010, development components that facilitate game devel-
opment using an integrated game-cloud component are
mitiated. The development components can include a
graphical user interface (GUI) having graphical elements
representing game-cloud service features such that selecting
the graphical elements initiates at least a portion of the
integrated game-cloud component to execute the game
development task of a selected graphical element. It is
contemplated that a second set of development components
can also be initiated such that a second GUI 1s generated,
based on a selection, where the second GUI 1s configured for
receiving one or more configuration settings for the game
development task.

At block 1020, an input to perform a game development
task 1s received. The game development task 1s associated
with one or more games. The mput may include information
for both the game development platform service and the
cloud computing platform service for configuring a game-
cloud service. At block 1030, the game development task 1s
executed using the mtegrated game-cloud component. The
integrated game-cloud component comprises a game devel-
opment service and a cloud-computing-platiorm develop-
ment component combined into an integrated development
component supported on the integrated game development
cloud computing platform. It 1s contemplated that executing
the game development task using the integrated game-cloud
component further includes 1dentitying an integrated game-
cloud module of the integrated game-cloud component, the
integrated game-cloud module provides a combined set of
related functions of the game-development-platiorm devel-
opment component and the cloud-computing-platiorm
development component associated with the game develop-
ment task. At least a portion of the combined set of related
function 1s implemented. One or more game-cloud service
teatures of the mtegrated game development cloud comput-
ing platform are mstantiated. In embodiments, the features,
associated with the game and the cloud, are simultaneously
instantiated as part of executing the game management task
with the integrated game-cloud service.

Instantiating the one or more game-cloud service features
may further include 1dentifying resources for a game plat-
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form service and a cloud computing platform service using
the same integrated game-cloud module. For example,
game-development-platform development component fea-
tures 1include parameters of lobby rendezvous service, high
score services, and matchmaking services and cloud com-
puting platform services include parameters of compute
services, data services, application services, and network
services. It 1s contemplated that the parameters of the
services are deployable using a deployment package that
may include code and libraries for implementing the service.

Turning now to FIG. 11, a flow diagram 1s provided that
illustrates a method 1100 for game development based on an
integrated game development computing platform. At block
1110, development components that facilitate game devel-
opment using an 1integrated game-cloud component are
initiated. At block 1120, an mput 1s received to perform a
game development task, the game development task 1is
associated with a first game-platform or a second game-
plattorm for the game. The first game-platform and the
second game-platform are associated with a cross-platiorm
support component having an itegrated core module and an
integrated game-platform module. At block 1130, the game
development task using the integrated game-cloud compo-
nent 1s executed. The integrated game-cloud component
comprises a game-development-platform development com-
ponent and a cloud-computing platform service combined
into an integrated development component that operates
with the integrated core module and the integrated game-
platform module.

Embodiments of the present invention have been
described 1n relation to particular embodiments which are
intended 1n all respects to be illustrative rather than restric-
tive. Alternative embodiments will become apparent to those
of ordinary skill in the art to which the present immvention
pertains without departing from its scope.

From the foregoing, 1t will be seen that this invention 1n
one well adapted to attain all the ends and objects herein-
above set forth together with other advantages which are
obvious and which are inherent to the structure.

It will be understood that certain features and sub-com-
binations are of utility and may be employed without
reference to other features or sub-combinations. This 1s
contemplated by and 1s within the scope of the claims.

The mvention claimed 1s:
1. A method for game development using a cloud com-
puting platform integrated with a game development plat-

form (“integrated platform™), the method comprising:

initiating an integrated game-cloud component generated
by integrating development components of the game
development platform into development components of
the cloud computing platform, wherein the integrated
game-cloud component comprises an API library,
wherein the API library includes specifications for
routines, data structures, object classes, and variables
from a combination of the game development platform
and the cloud computing platform, wherein the inte-
grated game-cloud component 1s configured to use a
combined set of functions from the game development
platform and the cloud computing platiorm to:
execute game development tasks for a game; and
confligure a tenant infrastructure within the cloud com-

puting platform to facilitate deploying the game
within the tenant infrastructure;

recerving an iput to perform one of the game develop-
ment tasks, the mput comprising an instruction to
deploy an instance of the game; and
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executing the game development task using the integrated
game-cloud component, wherein executing comprises
configuring a first service model to (1) simultaneously
instantiate at least one game development service and
at least one cloud computing platform service within
the tenant infrastructure, and (11) deploy the 1nstance of
the game by installing a corresponding role i the
tenant infrastructure.

2. The method of claim 1, wherein the integrated game-
cloud component extends existing development components
of a public cloud computing platform to support configuring
the game development service and the cloud computing
platform service from the same interface.

3. The method of claim 1, wherein the input to perform
the game development task comprises an instruction to
configure a deployment of the game within one or more
virtual machines of a configurable size within the tenant
infrastructure.

4. The method of claim 1, whereimn the mput to perform
the game development task comprises at least one configu-
ration mput for a game-development-platiorm service and at
least one configuration input for a cloud-computing platform
service for configuring a game cloud service.

5. The method of claim 1, wherein simultaneously 1nstan-
tiating the at least one game development service and the at
least one cloud computing platform service comprises uti-
lizing the same development component.

6. The method of claim 5, wherein the integrated game-
cloud component comprises a plurality of integrated game-
cloud modules, wherein at least a portion of the plurality of
integrated game-cloud modules are generated from devel-
opment components of an existing cloud computing plat-
form combined with development components of an existing
game development platform.

7. The method of claim 35, additionally comprising:

identifying resources for the at least one game develop-

ment service using an integrated game-cloud module;
and

identifying resources for the at least one cloud computing,

platform service using the integrated game-cloud mod-
ule.

8. The method of claim 7, wherein the at least one game
development service comprises at least one of lobby ren-
dezvous services, high score services, and matchmaking
SErvices.

9. The method of claim 7, wherein the at least one cloud
computing platform service that 1s simultaneously instanti-
ated with the at least one game development service com-
prises at least one of compute services, data services,
application services, and network services provided by the
tenant infrastructure.

10. A system having a cloud computing platform 1inte-
grated with an application development platform (“inte-
grated platform™), wherein the system comprises:

one or more hardware processors and memory configured

for providing computer program instructions to the one
or more hardware processors;

an interface component configured to execute on the one

or more hardware processors to:

initiate an mtegrated application-cloud component gen-
crated by integrating development components of
the application development platform into develop-
ment components of the cloud computing platform,
wherein the itegrated application-cloud component
comprises an API library, wherein the API library
includes specifications for routines, data structures,
object classes, and variables from a combination of
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a game development platform and the cloud com-
puting platform, wherein the integrated application-
cloud component 1s configured to use a combined set
of functions from the application development plat-
form and the cloud computing platform;

receive, via a developer portal configured to receive
configuration parameters for an application under
development and for a tenant infrastructure within
the cloud computing platform, an input to perform an
application development task for the application; and

execute the application development task, by using the
application-cloud component to create a first service
model configured to simultaneously instantiate at
least one application development service and at
least one cloud computing platform service within
the tenant infrastructure.

11. The system of claim 10 further comprising an authen-
tication component configured to execute on the one or more
hardware processors to:

implement authentication and authorization services,

wherein the authentication and authorization services
are based at least 1n part on existing on premise 1dentity
stores; and

manage access and control configurations associated with

the integrated platform, wherein the access and control
configurations are based on a role-based access control
model.

12. The system of claim 10, wherein the integrated
platiorm 1s an integrated game development cloud comput-
ing platform configured to support two or more games,
wherein the integrated application-cloud component 1s an
integrated game-cloud component, and wherein the appli-
cation development task 1s a game development task, the
integrated platform further comprising:

a cross-platform component having an integrated core

module and an integrated game-platiform module.

13. The system of claim 12, wherein the itegrated core
module 1s configured to execute on the one or more hard-
ware processors to:

reference the combined set of functions in connection

with a non-platform-specific task;

implement at least a portion of the combined set of

functions; and

instantiate one or more game-cloud service features of the

non-platform-specific-task.

14. The system of claim 12, wheremn the integrated
game-platiorm module 1s configured to execute on the one
or more hardware processors to:

reference the combined set of functions in connection

with a platform-specific task;

implement at least a portion of the combined set of

functions; and

instantiate one or more game-cloud service features of the

platform-specific task.

15. The system of claim 12, wherein the integrated
platiorm further comprises a monitoring component config-
ured to execute on the one or more hardware processors to
monitor one or more game-cloud integrated services, using
the 1integrated game-cloud component, by:

tracking computation resources of the two or more games;

tracking responsiveness to user actions of the two or more

games; and

providing for display on a graphical user interface (GUI)

metrics associated with the computation resources and
the responsiveness to user actions.

16. The system of claim 12, wheremn the integrated
platform further comprises a business component configured
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to execute on the one or more hardware processors to
calculate an integrated application-cloud usage charge based
on uniform rates for services from one or more console
manufacturers that access at least one game of the two or
more games, wherein the itegrated application-cloud usage
charge comprises a uniform charge for usage of one or more
game-cloud integrated services.

17. The system of claim 12, wherein the at least one cloud
computing platform service includes at least one of: com-
pute services, data services, application services, and net-
work services provided by the tenant infrastructure.

18. One or more computer-readable media storing com-
puter-useable instructions that, when used by one or more
computing devices, cause the one or more computing

devices to perform a method for game development using a
cloud computing platform integrated with a game develop-
ment platform (“integrated platform™), the method compris-
ng:
initiating an mtegrated game-cloud component generated
by integrating development components of the game
development platform into development components of
the cloud computing platform, wherein the integrated
game-cloud component comprises an API library,
wherein the API library includes specifications for
routines, data structures, object classes, and variables
from a combination of the game development platform
and the cloud computing platform, wherein the inte-
grated game-cloud component 1s configured to use a
combined set of functions from the game development
platform and the cloud computing platiform to:
execute game development tasks for two or more
games wherein a game from the two or more games
1s configured for two or more game-platforms; and
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configure a tenant inirastructure within the cloud com-
puting platform to facilitate deploying the two or
more games within the tenant infrastructure;
recerving an input to perform one of the game develop-
ment tasks, wherein the game development task 1s
associated with a first game-platform or a second
game-platiorm for the two or more games, wherein the
first game-platform and the second game-platiorm are
associated with a cross-platform support component
having an integrated core module and an integrated
game-platform module; and
executing the game development task using the integrated
game-cloud component, wherein executing comprises
configuring a first service model to (1) simultaneously
instantiate at least one game development service and
at least one cloud computing platform service within
the tenant infrastructure, and (11) deploy istances of
the two or more games by installing corresponding
roles 1n the tenant inirastructure, wherein the itegrated
game-cloud component operates with the integrated
core module and the itegrated game-platiorm module.

19. The one or more computer-readable media of claim
18, wherein the mtegrated core module functions with a first
portion of code of each of the two or more games that runs
unmodified on multiple platforms, and the integrated game-
plattorm module functions with a second portion of code of
cach of the two or more games that i1s specific to a game-
platiorm.

20. The one or more computer-readable media of claim
18, wherein simultaneously instantiating the at least one
game development service and the at least one cloud com-
puting service comprises utilizing the same development
component.
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